1. A semiconductor structure comprising: 

1 a Schottky layer adapted to be etched/at a first etch 

2 rate by an etchant; and / 

1 a contact layer disposed above the iSchottky layer and 

2 adapted to be etched by the etchant at a sfecond etch rate 

3 that is substantially faster than the fi/st etch rate; 

1 wherein the contact layer providfes an opening through 

2 the contact layer exposing a region oya top surface of the 

3 Schottky layer, the region having a Mrst width; and 

4 wherein the region of the top surface of the Schottky 

5 layer provides a recess of a secondT width smaller than the 
fail / 

d\ 6 first width. / 

Ul / 

CI / 

1 2 . The semiconductor recited in claim 1 wherein the 

0| 2 Schottky layer contains Alumimim. 

^ 1 3 . The s^m^^r^nctdr recited in claim 2 wherein the 

p| 2 Schottky layer compria(e/ ay least about 35 percent Aluminum. 

2: 1 4 . The semiconductor recited in claim 3 wherein the 

U f 

g\ 2 Schottky layer is Alo gIn/4As. 

1 5. The semiconductor recited in claim 1 wherein the 

2 contact layer comprises less than about ten percent Aluminum. 

1 6 . The semiconductor recited in claim 1 wherein the 

2 contact layer is substantially free of Aluminum. 
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7. A t:/ansistor structure comprising: 

a Schottky layer adapted to be etched at a first etch 
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rate by an etchant; and X 

a contact layer disposed above the Schottky layer and 
adapted to be etched by the etchant aj^/a second etch rate 
that is substantially faster than ti^e first etch rate; 

wherein a region above ay^rtion of a top surface of 
the Schottky layer is substanbdfally free of the contact 
laver, the Dortion havina a^irst width; 

Pn of the top surface of the 
recess of a second width smaller 
of the second width is adapted to 
■ 
r recited in claim 7 wherein the 
Lt least about 35 percent Aluminum 
>rises less than about ten percent 

9. A method of forming a semiconductor comprising: 
forming a Schottky layer adapted to be etched by a 

first etchant at a first etch rate; 

forming a contact layer above the Schottky layer 

adapted to be etched by the first etchant at a second etch 

rate; 

applying the first etchant to etch the contact layer 
to expose a portion of the Schottky layer; and 

applying a second etchant to etch the portion of the 
Schottky layer exposed by the first etchant; 

wherein second etch rate is substantially faster than 
the first etch rate when using the first etchant. 



10. The method recited in claim 9 wherein the 
Schottky layer contains Aluminum. 

11. The method recited in claim 10 wherein the 
Schottky layer comprises about 35 percent Aluminum. 

12 . The method recited in claim 11 wherein the 
contact layer is substantially free of Aluminum. 

13. The method recited in claim 11 wherein the first 
etchant includes a carboxylic-acid based wet etchant . 

14 . The method recited in claim 13 wherein the first 
etchant is succinic acid. 



15. The method recited in claim 11 wherein the 
second etchant is applied for a predetermined time. 



"TS": A t:LaiifciidLO. L --3^ ruGfcuj:;@ compr - i -s ijic 

a source electrode; 
a drain electrode; 



a doped cap layer 
ohmic contact with the sou 




a^In^.^s dd/sposed below and in 
electrcxie and the drain 
electrode and providing a ckp^ layer/opening; 

an undoped resistive laye;r of Ga^In^.J^s disposed below 
the cap layer and providing a resistive layer opening in 
registration with the cap layer opening and having a first 
width; 

a Schottky layer /6f Alyln^.^As disposed below the 
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10 resistive layer; 

11 an undoped channel layer disposed^elow the Schottky 

12 layer; and 

13 a semi-insulatim substrate^/cnsposed below the 

14 channel layer; J -A 

15 wherein a top surfacex^f the Schottky layer beneath 

16 the resistive layer openi^Hfg provides a recess having a second 

17 width smaller than th^^irst width; and 

18 wherein a^^te electrode is in contact with a bottom 

19 surface of th^^ecess provided by the Schottky layer. 

1 17. The transistor recited in claim 16 wherein the 

2 .g:Sg fetK: -} cy — layer io doped . 



0^ 1 18. A transistor, comprising: 

p| 

1 a single crystal substrate having a lattice 

fl 2 constant; 

1 a channel layer disposed over the substrate, the 

Lb 

j.= 2 channel layer having a lattice constant different from the 

3 lattice constant of the substrate; 

1 a Schottky layer disposed over the channel 

2 layer, the Schottky layer having a lattice constant different 

3 from the lattice constant of the substrate; 

4 a resistive layer disposed over the Schottky 

5 layer; and 

6 a contact layer disposed over the resistive 

7 layer, the contact layer having a first recess therein, such 

8 first recess having a bottom surface terminating in a top 

9 surface of the resistive layer; 
10 a second recess having sidewalls in the 
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11 resistive layer and the Schottky layer, such second recess 

12 having a bottom surface terminating in the Schottky layer. 

1 19. The transistor recited in claim 18 wherein the 

2 lattice constant of the Schottky layer and a thickness of the 

3 Schottky layer are selected to compensate for differences in 

4 strain between: (a) the channel layer and the substrate; and, 

5 (b) the Schottky layer and the substrate. 

1 20. The transistor recited in claim 19 wherein the 

-| 2 lattice constant of the Schottky layer is smaller than the 

3 lattice constant of the substrate and the lattice constant of 

U'l 

4 the channel layer is larger than the lattice constant of the 

4« 5 substrate. 

Si 

01 

CI 1 21. The transistor recited in claim 20 wherein the 

t„ 2 lattice constant of the substrate is intermediate the lattice 

3 I 

r\i 3 constant of the channel layer and the lattice constant of the 

4 Schottky layer, the difference in lattice constants resulting 

p 5 in a compressive strain on the channel layer and a tensile 

CI 6 strain on the Schottky layer. 

1 22 . The transistor recited in claim 18 wherein the 

2 Schottky layer has an indium concentration and the indium 

3 concentration in the Schottky layer is lower than an indium 

4 concentration in the channel layer, 

1 23. The transistor recited in claim 22 wherein the 

2 substrate comprises indium phosphide. 
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24. The transistor recited in claim 22 wherein the 
Schottky layer comprises approximately AIq ^qIUq ^^qAb. 

25. The transistor recited in claim 22 wherein the 
channel layer comprises approximately Gao ^glno gsAs . 

26. The transistor recited in claim 23 wherein the 
Schottky layer comprises approximately AIq 6o^^o.4oAs and the 
channel layer comprises approximately Gacaglno ggAs . 

27. A transistor, comprising; 

a substrate having a lattice constant; 

a channel layer disposed over the substrate, the 
channel layer having a lattice constant; 

a Schottky layer disposed over the channel 
layer, the Schottky layer having a lattice constant; 

a resistive layer disposed over the Schottky 

layer; and 

a contact layer disposed over the resistive 
layer, the contact layer having a first recess therein, such 
first recess having a bottom surface terminating in a top 
surface of the resistive layer; and 

a second recess having sidewalls in the 
resistive layer and the Schottky layer, such second recess 
having a bottom surface terminating in the Schottky layer; 

wherein at least one of the channel and Schottky 
layers has an indium concentration such that at least one of 
the lattice constants of the channel layer and lattice 
constant of the Schottky layer is different from the lattice 
constant of the substrate and a difference between conduction 



band levels of the channel and Schottky layers is larger than 
if the channel and Schottky layers had the same lattice 
constant as the substrate. 

28. The transistor recited in claim 27 wherein the 
larger conduction band discontinuity occurs between the 
Schottky and channel layers. 

29. The transistor recited in claim 27 wherein the 
Schottky layer comprises approximately Alo.goino ^^As and the 
channel layer comprises approximately Gao 35lno gsAs . 

30. The transistor recited in claim 25 wherein the 
channel layer has an indium concentration such that the 
channel layer can support larger currents than if the channel 
layer and the substrate had the same lattice constant. 

31. A transistor, comprising: 

a semi -insulating indium phosphide substrate; 
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a channel layer of Ga^In^.^^s disposed over the 
substrate layer; 

a Schottky layer of Alyln^.yAs disposed over the 
channel layer; 

a resistive layer disposed over the Schottky 

layer; 

a contact layer disposed over the resistive 
layer, the contact layer having a first recess, and the 
resistive layer and the Schottky layer having a second 
recess; 

a source electrode in ohmic contact with the 
contact layer; 

a drain electrode in ohmic contact with the 
contact layer; and 

a gate electrode in Schottky contact with the 
Schottky layer, 

32. The transistor recited in claim 31 further 
comprising a first doped layer, and a second doped layer. 

33. The transistor recited in claim 32 further 
comprising a ratio of silicon doping concentration 
approximately 2.5 to 1.5 between the first doped layer and 
the second doped layer. 

34. The transistor recited in claim 32 wherein the 
resistive layer further comprises approximately AIq 48^^0.52^^ 
and the contact layer further comprises approximately 
Gao.47Ino.53As. 



